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Since the start of CHS experiment in Toki-site, a 
53.2GHz gyrotron has been a power source of ECH system 
on CHS because the super conducting magnet (SCM) 
vacuum vessel of 106.4GHz gyrotron had a vacuum leakage 
trouble. This year the leakage trouble was fixed and a 
construction of 106.4GHz ECH system has been started. 
At first gyrotron-fixing rings on the top and bottom 
flanges of SCM vacuum vessel are adjusted so that the 
center axis of magnetic field generated by the SCM and the 
axis of gyrotron coincide each other. By the alignment 
using a Gauss-meter, azimuthal uniformity of magnetic 
field around the axis is secured. Using a dummy tube, a 
special gyrotron tube which has a window to see an orbit of 
electron beam terminated on a collector wall covered with 
fluorescent matter, the azimuthal uniformity of the electron 
beam is confirmed. 
After the adjustment, the 106.4GHz gyrotron was 
installed on the SCM and operated with 1 ms pulses. Output 
power was generated without any trouble after the 3-year 
stop of operation. Power measurement using a water 
dummy load set just in front of the gyrotron output window 
shows that the output power is about 300kW without 
operational optimization. Operational optimization and 
conditioning operation are needed to perform its nominal 
capacity of 500kW, lOOms operation. 
A power transmISSIon line using corrugated 
waveguides of 88.9mm inner diameter and miter bends was 
constructed, and 3 mirrors to inject the power into CHS 
plasmas were installed in an injection port connected to 
CHS vacuum vessel at 8-0 port. The injection mirrors are 
designed so that the injected beam direction is on the 
midplane along major radius, and the beam profile is 
circular gaussian with waist size of 15mm at R=92.1cm 
which is the standard magnetic axis position of CHS 
experiment. The beam direction can be scanned in the 
horizontally elongated cross section to cover all the area 
inside LCFS. Figure 1 shows a schematic view of the 
injection port and a plasma cross section. 
For the best coupling of the gyrotron output power to 
the favorable waveguide transmission mode HEll, the 
beam should be tailored to be a circular gaussian beam with 
waist size of 28.2mm = 0.6346*88.9/2 at the mouth of 
waveguide [1]. To design the matching mirrors between the 
gyrotron and the waveguide, output beam pattern was 
measured with IR camera. A target paper was set in front of 
the output window with some distances from the window. 
Analyzing the data from those different positions, the 
property of the beam can be estimated. Figure 2 shows the 
dependence of lie radii of electric field amplitude on the 
distance from the output window, analyzed from 
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temperature profile on the target paper. The open and closed 
circles denote lie radii in horizontal and vertical directions 
at each positions, respectively. The fitting curves which are 
adopted to the data by supposing the beam to be a 2-D 
gaussian beam hold that the beam is well approximated by a 
gaussian beam with waist sizes of l4.4mm and 15.9mm in 
horizontal and vertical directions . The matching mirrors are 
now under machining according to the parameters. 
In the next fiscal year, the power from the 106.4GHz 
gyrotron will be in use for extended parameter region of 
ECH power, achievable electron density and temperature at 
high field experiment in CHS. The cut off density for 
106.4GHz wave with 1.9T magnetic field (2nd harmonic 
l06.4GHz heating) is 7xlOeI3cm-3, that is, four times 
higher than that for 53.2GHz, 0.95T operation (2nd 
harmonic 53.2GHz), and twice higher than that for 
53.2GHz, 1.9T operation (fundamental 53.2GHz). So far we 
have achieved about 3 ke V of central electron temperature 
at fundamental 53.2GHz operation. Higher temperature than 
that can be expected by superposition of 106.4GHz power 
on the 53.2 GHz one at 1.9T operation. 
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Fig.l Schematic view of 8-0 injection port 
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Fig. 2 Output beam parameter measured with IR camera 
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